Objective: This paper assesses the magnitude of public investment in road safety in Uganda and Pakistan.
Introduction
This paper quantifies the magnitude of government investment in road safety as well as the magnitude of road traffic injuries (RTI) in Pakistan and Uganda. The underlying hypothesis is that these two countries have an extremely low level of public investment in road safety. Observations of the health outcomes for a system where public investment is extremely low form a useful reference point with which to evaluate subsequent investments. The extreme of zero investment in a health sector has been called 'the null point' (Murray et al. 2000) . After showing that Uganda and Pakistan are close to a null point of expenditure in road traffic safety, this paper will explore how to use the currently observed magnitudes of RTIs in these countries to inform future decision-making.
RTIs are a major source of disability and death in developing countries. The World Health Organization estimates that RTIs were the ninth leading cause of global loss of healthy life measured in terms of disability adjusted life years (DALYs) in 1990 (Murray 1996) . Projections also indicate that by the year 2020, RTIs will move up in rank to become the third leading cause of DALY loss worldwide (WHO 1999) . This paper focuses in greater depth on two different developing countries. Uganda and Pakistan share the distinction of being among the poorest countries in the world by objective standards. Both countries share a legacy of British control in the early part of the 20th century, and both have had a share of political instability in recent decades. Nevertheless, their different economies, topographies and cultures permit one to see how potentially widespread is the low priority placed on road safety in developing countries.
It is not true that absolutely nothing is being done for road safety in Pakistan and Uganda. Both countries have official traffic safety codes, traffic signals and traffic police. There are paved roads whose designers must have made safety at least some part of road design; and there are conscientious drivers in each of these countries. What is being proposed is that the net financial commitment by governments and donors to producing safe road travel is extremely low.
Methods
Data for this report were collected from the sources listed in Table 1 . Many budgetary records do not distinguish between dollars allocated to the production of roads and dollars allocated to the accessories that add safety to a road, such as line markers, guard rails, traffic signals and signage. Some of these items are purchased with foreign exchange. We asked the ministries of transportation to estimate their annual expenditure on purchasing these items and assumed a 10-year depreciation for road safety capital equipment. The budget for traffic police was scrutinized to ensure that it represented only officers assigned to traffic safety activities. To ensure completeness of the data on road safety expenditures, we interviewed the Deputy Chief of the National Transport Research Center (NTRC) in Pakistan and the secretariat of the Ugandan Road Safety Council regarding additional sources of information.
Basic data on injuries and fatalities in Pakistan and Uganda are from the International Road Federation (International Road Federation 1998). The National Injury Survey of Pakistan (NISP) and published information from earlier work provided additional information on the burden of RTIs in Pakistan.
Results
Uganda spent $0.09 per capita (0.02% of GDP/capita) on road safety in 1998. Pakistan spent $0.07 per capita (0.015% of GDP/capita) on road safety in 1998. The breakdown of these expenditures is given in Table 2 . A more detailed breakdown for Uganda is presented in Table 3 .
In Uganda there were 1594 deaths and 7672 injuries estimated for 1995 (International Road Federation 1998) . In Pakistan there were 7377 deaths and 16 465 injuries estimated for 1995 (International Road Federation 1998) . These data reflect an injury to fatality ratio of 4.8 : 1 and 2.2 : 1 for Uganda and Pakistan, respectively, which is lower than the 10-15 : 1 reported from other countries. It is to be noted that these data are reported by the country, and public sector data sources have been found to under-report injury events in both countries (Andrew 1999; Ghaffar 2001 ).
The loss of healthy life (healthy years lost) from overall
Road traffic safety non-investment 233 injuries has been estimated for Pakistan. It has been estimated that 32 HeaLys/1000 people were lost for both intentional and unintentional injuries in Pakistan for 1990 (Hyder and Morrow 2000) . As a result, injuries are the fifth leading cause of loss of healthy life in the country. A comparison of the top 15 conditions for premature mortality and disability revealed that injuries appear in both categories -ranked 11th in terms of mortality loss and higher at second on disability losses. This and more recent work (Ghaffar 2000) is indicative of RTIs being the leading cause of unintentional injuries in the country and 50-60% of the healthy life lost from injuries may be attributable to RTIs.
Discussion
The evidence here confirms a very low rate of investment in RTI prevention accompanied by a high burden of RTI morbidity and mortality in Pakistan and Uganda. These results of a few cents per capita of road safety investment in the two countries occur in the context of a public expenditure on health of 1.8% and 1.6% of GDP, respectively (UNDP 1998). The per capita health spending by households in Uganda was $7.70 in 1995/96, while the public spending on health at the district level was $4.84 per capita in 1997/98 (Hutchinson 1999) . Public spending on road safety amounts to about 1% of public spending on health in each country. Alternatively, it amounts to 1.1% of the military budget in Uganda and 0.2% of military spending in Pakistan.
Road safety spending comprises a greater share of public spending in countries such as the United Kingdom (population 56 million) where the government spends roughly £1 billion per year (1980 prices) on road safety (International Federation of Red Cross and Red Crescent Societies 1998). A review of road safety initiatives in Benin, Côte d'Ivoire, Kenya, Tanzania and Zimbabwe found under-investment in road safety similar to Uganda and Pakistan, attributing this to conflicts between government ministries, inefficient civil services, corruption etc., rather than an absence of knowledge about possible road accident countermeasures (Assum 1998) . Road traffic injuries have been found to be related to economic development with an inverted U-shaped relationship -injuries rise early in development and fall later on (van Beeck 2000) . This biphasic pattern -known as a 'Kuznets Curve' -is similar to trends in other unpleasantries associated with early economic development such as environmental pollution (Dasgupta 2002) . Policy-makers would be unwise to wait for the advanced stages of economic development to attend to the problem of road safety. Even though institutional obstacles are formidable in developing countries, governments routinely overcome them to address other perceived threats to public well-being such as crime, terrorism and war that are of lesser magnitude than road accidents. The real enigma is that such a profound loss of life can take place each year on roads throughout the developing world without an outcry to trigger sustained and effective political commitment by governments and civil society (Williams 2001) .
Unlike infectious and nutritional diseases where there have already been over a century of interventions, developing countries could be at the very start of an era of highly productive public health investments in traffic safety. It is sometimes objected that developing countries are too poor to invest in safety. What is often overlooked is that the regulation and enforced abatement of safety hazards can constitute a growth sector of the economy. Many of the services and products needed to create road safety such as enforcement services and vehicle inspections can be provided locally and will help create jobs for a growing service economy. The forced compliance of individuals to traffic and safety codes may be perceived as costly to the private citizens affected. However, the net output of these activities is the highly valuable, though often unrecognized, preservation of lives whose productivity is retained within the economy.
Conclusion
This paper has presented evidence that public efforts in road traffic injury control are poorly funded in Uganda and Pakistan. The low expenditure compares unfavourably with other conditions and with that of more developed nations where government efforts for traffic safety are well funded.
Even adjusting for the 20-30-fold difference in GDP per capita between the developed nations and these poor countries, the investment disparities reflect that a low priority is given to traffic safety in developing countries. Given the current low level of investment, initial investments in transport safety, if chosen with care, could turn out to be extremely beneficial to public health and welfare. If costeffectiveness analyses of these interventions are able to document these high returns they could help to encourage widespread replication efforts. Evaluating the effectiveness of these initial investments in road safety in developing countries should become a priority for the research community.
